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Dark Matter Annihilating into neutrinos

e Dark matter annihilation is central to thermal production.

« In the WIMP mass range, neutrino telescopes are yet to achieve sensitivities to test the thermal relic.
e In the future they will be, our study was to initiate the types of dark matter searches experiments

like KM3NeT could be doing.
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First order connections between dark matter and neutrinos

e Neutrinos have similar characteristics to dark @
matter (neutral under QCD and EM). X <
e m, # 0 means physics beyond the SM. 5 HH\ |
e Neutrinos are also great messenger particles # o o o e
for telescopes. {é / \
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Angular Power spectrum (APS)

« We wanted to test a new analysis method which initially was developed to help ditferentiate
between DM and Astrophysical signals JCAP 09 (2020) 007.

e Astrophysical sources are expected to be uniformly distributed across the whole sky.

e DM sources are correlated to the Galactic Centre.

o In this paper we extended collaborators APS analysis from lowering the sensitivity to
mMmpM = 200 GeV.

Null hypothesis Signal hypothesis: decay Signal hypothesis: annihilation
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0 neutrino events ¢ 0 neutrino events 29 0 neutrino events 9l
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Angular Power spectrum (APS) how it works

« We simulate neutrino skymaps with DM signal and expected background, below 100 TeV

atmospheric neutrinos is the dominant background.

- Expanding the skymap in spherical harmonics Ny (0, ¢) = ) o AemYem (0, ).

e APS is described by the average expansion coetficient over the sky
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e Since DM signal from GC is the anisotropic source, we normalize Cy = C;;fN tZDt

e Build a y? from Cy.

/1/2 (Cf) — Z (Crf’ — Cglean) (COfoF)_l (Cfm — C?Fﬂn)
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e Which allows us to calculate the p-value
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